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[ ABSTRACT ] Aim  To establish a simplified method for extraction of lipids from high density lipoprotein (HDL) ,
qualify and quantify lipids by liquid chromatography tandem mass spectrometry ( LC-MS/MS). Methods The acidic
methanol precipitation combined with ultrasonic extraction method was used to extract lipids, and the supernatant after cen-
trifugation was analyzed directly by LC-MS/MS with multiple reaction monitoring mode. Results The acidic extraction
method was effective and time saving, and the established LC-MS/MS method using lipids standards could simultaneously
quantify more than 30 kinds of lipids, including sphingolipid, sphigomyelin, ceramide and oxidized phosphatidylcholine.
Conclusions  Acidic methanol precipitation combined with ultrasonic extraction can effectively isolate lipids from HDL,
and the extract after centrifugation can be determined by LC-MS/MS directly. This method is effective with good reproduc-

ibility, and is suitable for quick quantitative analysis of a great deal of biological liquid samples.
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Figure 1. Structural characteristics of several representative lipids
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Table 1. LC-MS/MS parameters for lipids quantitative analysis

P B Ay nliERE fEH AR P BB A nifERE LA REET
(Q1—0Q3) HE(eV) JE(V) [A(min) (Q1—Q3) HE(eV) JE(V) [8](min)
SPH 300.4—282.4 15 75 0.86 C18-SM 732.0—184.3 35 120 15.17
DH-SPH 302.4—284.4 23 82 0.95 SM(dI18:1/12: 0) 647.6—184.2 28 136 7.08
C17-SPH 286.3—268.4 18 69 0.82 SM(18:0) 759.9—184.3 30 140 23.58
S1P 380.4—264.4 18 74 1.61 C20SM 800.0—184.3 35 115 17.02
DH-S1P 382.4—284.5 27 95 1.66 C20.1-SM 757.9—184.3 35 110 16.32
C17-S1P 366.4—250.4 17 75 1.55 C22.1-SM 785.9—184.2 35 120 20.39
C12-Cer 482.7—464.6 16 112 7.47 C22-SM 787.9—184.3 35 120 20.42
C14-Cer 510.8—492.7 15 80 11.26 || C24.1-SM 813.9—184.3 35 110 26.13
C16-Cer 538.7—520.5 15 75 15.48 || C24-SM 815.8—184.3 35 120 26.85
C18-Cer 566.6—548.6 16 56 19.78 || Lyso SM(d17 : 1) 451.4—184.3 25 93 1.72
C20-Cer 594.7—576.7 15 90 23.80 || POVPC 593.9—184.3 31 116 1.64
C24-Cer 650.8—632.8 18 75 28.63 || ALDO-PC 650.6—184.3 33 122 1.72
Glucosyl-C12-Cer 644.6—264.5 45 87 5.68 PGPC 610.5—184.3 32 120 1.57
Lactosyl-C12-Cer 806.7—464.7 25 104 5.05 PAzPC 666.7—184.3 33 146 1.74
C12-Cer-1P 579.5—301.2 19 57 1.22 COOH-PC 652.6—184.3 32 117 2.11
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Figure 2. Chromatograms of two ceramide and their corresponding typical fragments
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Figure 4. Quantitative analysis of lipid content in HDL by MRM model
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